ABSTRACT
. To explore the potential functional relationship between C. 150 albicans Hda2, Hda3 and Hda1, we assessed whether we could detect a physical 151 interaction between these proteins. To this end, we generated strains expressing at Hda2-GFP tagged proteins are expressed at high levels while we could not detect
155
Hda3-GFP in whole cell extract indicating that the protein is expressed at low levels
156
( Fig 1C) . Immuno-precipitation (Ip) of Hda1-HA with a highly specific anti-HA strains grow similarly to the wild-type (WT) control both on solid and in liquid media 168 ( Fig 1E and 1F) . Therefore, C. albicans Hda2 and Hda3 are bonafide components of 169 the Hda1 complex that are not required for cell fitness and survival under optimal 170 growth conditions.
172

Global gene expression changes in the absence of Hda2 and Hda3
173
To gain insights about the function of Hda2 and Hda3 in conditions stimulating yeast 174 growth, we analysed changes in gene expression by strand-specific RNA-175 sequencing (RNA-seq) upon deletion of the HDA2 and HDA3 genes. As a 176 comparison, we also performed RNA-seq on strains with the HDA1 gene deleted.
177
Deletion of HDA2 results in 577 genes significantly differentially regulated (348 178 upregulated and 229 downregulated, q < 0.05; Dataset S1). These gene expression 179 changes are highly similar to the ones observed in hda1  (Pearson correlation 180 coefficient r = 0.7, Dataset S1) (Fig 2A) . Deletion of the HDA3 gene has a less 
195
GSEA detected enrichment for rRNA and ribosome biogenesis genes and genes 196 involved in transport (Fig 2B) . Enrichment was also found in gene sets important for mutants to a phenotypic analysis by applying a set of different stress conditions (38).
204
For most conditions, we did not observe any difference between the WT and the 205 mutant strains. However, lack of Hda2 or Hda3 leads to sensitivity to copper, sodium 206 chloride and sodium nitroprusside (SNP) with salicylhydroxamic acid (SHAM).
207
Strains mutant in these proteins also show resistance to rapamycin (Fig 3) indicating 208 a role for Hda2 and Hda3 in specific stress responses.
210
Hda2 and Hda3 inhibit white-opaque switching
211
The GSEA analysis identifies white-opaque switching as a process potentially 212 regulated by Hda2 and Hda3 as genes upregulated in the opaque state are also 213 upregulated upon deletion of HDA2 and HDA3 (Fig 4A and 4B) . Wor1 is the master 214 regulator of white-opaque phenotypic switching and a stochastic increase in Wor1 we asked whether WOR1 expression levels were increased in hda2  and hda3
217
 isolates compared to WT cells.
218
The RNA sequencing analysis demonstrates that deletion of HDA2 or HDA3 leads to 219 transcriptional upregulation of WOR1 (Fig 4C)  and hda3  cells on both solid and in liquid media (Fig 6A and B) . This 255 phenotype was rescued by reintroduction of the HDA3 gene (Fig 6C) . Therefore,
256
Hda2 and Hda3 are important regulators of the yeast to hyphae switch.
257
To test whether the hyphae-defective phenotype observed in hda2  and hda3  258 isolates is sufficient to impair hyphal growth in vivo, we performed killing assays 259 using the nematode Caenorhabditis elegans as an infection system (39, 40). These 260 analyses revealed no differences in hyphae formation or percentage of killing 261 between WT, hda2  and hda3 strains (Fig 6D) 
344
There is an urgent need to develop new anti-fungal drugs due to emergence of 345 fungal strains resistant to currently available drugs. We propose that Hda2 and Hda3
346
could be targets for novel antifungal drugs to be used in combination therapy.
347
Combination therapy offers several advantages compared to single-drug therapy.
348
This is because it allows for widening of the spectrum and potency of drug activity anti-cancer therapeutics. We propose that inhibition of Hda2 and Hda3 will impair C.
360
albicans Hda1 activity but not human KDACs reducing the risk of toxicity.
361
MATERIAL AND METHODS
Growth conditions
363
Strains are listed in Quantitative switching assays were performed as previously described (12) Immunoprecipitation was performed as described (52) 
Antibodies information
459
The following antibodies were used for Western analyses. three biological replicates generated from 3 independent cultures of the same strain.
498
Functional analysis and modelling of transcriptional profiles
499
Gene set enrichment analysis (GSEA) (34, 54) was performed using the GSEA were used to further organise and visualise the GSEA. Enrichment maps were 509 calculated using default parameters.
510
C. albicans-C. elegans pathogenesis assay
The C. elegans glp-4/sek-1 strain was used as described previously (39, 57 Hda1 complex controlling only filamentous growth. 
